CLAIMS

What is claimed is:

1. A soybean seed exhibiting an oil composition comprising 55 to 80% by weight oleic acid,
10 to 40% by weight linoleic acid, 6% or less by weight linolenic acid, and 2 to 8% by weight saturated
fatty acids.

2. Thesoybean seed of claim 1, wherein said seed comprises a recombinant nucleic acid
molecule, said molecule comprising
2 first set of DNA sequences that is capable, when expressed in a host cell, of suppressing the
endogenous expression of at least two genes selected from the group consisting of FAD2, FAD3, and
| FATB genes, and |
a second set of DNA: sequences that is capable when expressed ina host cell, of i mcreasmg the
endogenous expressron of at least one gene selected from the group consisting of a beta—ketoacyl-ACP

" synthase I gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gene.

3. . The soybean séed of claim 2, wherein said seed exhibits an increased oleic acid content, a
reduced saturated fatty acid content and a reduced polyunsaturated fatty acid content relative to seed

from 2 plant with a similar genetic background but lacking the recombmant nucleic acid molecule.

4. The soybean seed of claim 2, wherein the oil composition further compnses 10 to 39% by

weight 1mole1c acid, 4.5% or less by weight lrnolemc acid, and 3 to 6% by weight saturated fatty acids.

S. The soybean seed of claim 2 wherein the oil composition further comprises 10 to 39% by

weight linoleic acid, 3.0% or less by weight linolenic acid, and 2 to 3.6% by weight saturated fatty ac1ds

6. The soybean seed of claim 2, wherein the oil composmon further comprises 11 to 30% by
weight linoleic acid, 4. 5% or less by weight linolenic acid, and less than 6% by werght saturated fatty

acrds.
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7. 0il derived from the soybean seed of claim 2, wherein said oil exhibits an increased oleic
acid content, a reduced saturated fatty acid content, and a reduced polyunsaturated fatty acid content
relative to oil derived from seed of a plant with a similar genetic background but lacking the recombinant

nucleic acid molecule.
‘8. . Meal derivetl from the soybean seed of claim 2.

9.. A cOntainer of soybean seeds, wherein at least 25% of the seeds exhibit an oil
composition comprising 55 to 80% by weight oleic acid, 10 to 40% by weight linoleic acid, 6% o less by

. weight linolenic acid, and 2 to 8% by weight saturated fatty acids. -

10 A soybean seed exh1b1t1ng an oil composition comprrsmg 65 to 80% by Weight oleic acid,
10 to 30% by welght linoleic a01d 6% or less by welght lmolemc acid, and 2 to 8% by weight saturated
. fatty acids. v ’
11. The soybean seed of claim 10, wherem the 011 composrtlon further comprises 10 to 29%

by weight linoleic acid, 4.5% or ]ess by weight lmolemc acid, and 3 to 6%. by weight saturated fatty acids,

12. The soybean seed of claim 10, wherein the oil compqsition further comprises 10 to 29%
by weight linoleic acid, 3.0% or less by weight linolenic acid, and 2 t0 3.6% by weight saturated fatty

acids.

13. A crude soybean 011 exhibiting an oil composition compnsmg 55 to 80% by we1ght oleic
acid, 10 to 40% by welght linoleic acid, 6% or less by welght linolenic acrd and 2 to 8% by weight

saturated fatty acids.

14. The crude soybean oil of claim 13, wherein said oil is selected from the group consisting

of a cooking oil, a salad oil, and a frying oil.
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15. The crude soybean oil of claim 13, wherein said oil is a raw material for making a
substance selected from the group consisting of shortening, margarine, lubricant, biodiesel, heating oil,

and diesel additive.

-16. The crude soybean oil of claim 13, wherein said oil is produced in a volume greater than
1
' \
-one liter.
17. The crude soybean oil of claim 16, wherein said oil is produced in a volume greater than
ten liters. |
18. A crude soybean-oil exhibiting an oi],cpm'position comprising 65 to.80% by weight oleic

acid, 10 to 40% by weight linoleic acid, 6% or less by weight linolenic acid, and 2 to 8% by weight - .

saturated fatty acids.

~ 19, A crude soybean oil exhibiting an oil composition which comprises 69 to 73% by weight
oleic acid, 21 to 24% by weight linoleic acid, 0.5 to 3% by weight linolenic acid, and 2-3% by weight of

saturated fatty acids.

20. The crude soybean oil of claim 19, wherein said oil is selected from the group consisting

of a cooking oil, a salad oil, and a frying oil. ,

—

21. The crude sbybea_n oil of claim 19, wherein said oil is a raw material for making a
soyfood.

22. A transformed soyb.ean plaﬁt bearing seed, wherein said seed exhibits an oil composifion
which comprises 55 to 80% by weight oleic acid, 10 to 40% by weight linoleic acid, 6% or less by weight

linolenic acid, and 2 to 8% by weight saturated fatty acids.
)

23. The transformed soybean plant of claim 22, wherein said transformed soybean plant

comprises a recombinant nucleic acid molecule which comprises
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- a first set of DNA sequences that is capable, when expressed in a host cell, of suppressing the
endogenous expression of a FAD2 gene and a FAD3 gene, and
a second set of DNA sequences that is capable, when expressed in a host cell, of increasing the
endogenous expression of at least one gene selected from the group consisting of a beta-ketoacyl-ACP

synthase I gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gene.

-

24. Feedstock derived from the transformed plant of claim 23.
25. A plant part derived from the transformed plant of claim 23.
26. Seed derived from the transformed plant of claim 23.

27. A transformed plant comprlsmg a recombinant nucleic acid molecule which comprises
a first set of DNA sequences that 1s capable when expressed in a host cell, of suppressing the .
| endogenous expre_ssion of at least two genes selected from the group consisting of FAD2, FAD3, and
FATB genes, and

a second set of DNA sequences that is capable, when expressed in a host cell, of increasing the
endogenous expression of at least one gene selected from the group con51stmg of a beta-ketoacyl- ACP

synthase I'gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gene.

28. The transformed plant of claim 27, wherein said transformed plant is a temperate oilseed
plant. A

29. The transformed plant of claim 27, wherein said transformed plant is a soybean plant.

30. The transformed plant of claim 27, wherein said transformed plant produces a seed with

an increased oleic acid content, a reduced saturated fatty acid content, and a reduced polyunsaturated fafty
acid content, relative to a plant with a similar genetic background but lacking the recombinant nucleic

acid molecule.
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31 A method of altering the oil composition of a plant cell comprising:

(A) transforming a plant cell with a recombinant nucleic acid molecule which comprises a first
set of DNA sequences that is capable, when expressed in a host cell, of suppressing the endogenous
expression of at least two genes selected from the group consisting of FAD2, FAD3, and FATB genes, and
a second set of DNA sequences that is capable, when expressed in a host cell, of increasing the
endogenous expression of at least one gene selected from the group consisting of a beta-ketoacyl-ACP
synthase I gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturese gene; and

(B) growing said plant cell under conditions wherein transcription of said first set of DNA
sequences and said second set of DNA sequences is 1n1t1ated whereby said oil composition is altered
relative to. a plant cell with 5 similar genetic background but lacking the recombinant nucleic acid

molecule.

32. The method of claim 31, wherein said growing step produces a plant cell with at least
~ partially reduced levels of a FAD2 enzyme and a FAD3 énzyme, and at least partially enhanced levels of
" said at least one.gene selected from the group consisting ofa beta-ketoacyl-ACP synthase I gene, a beta- _

ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gehe.

33. The method of elaim 31, wherein said cell is,present in a multicellular ellvironment.
- 34, The method of claim 33, wherein said cell is preseﬁt in a transformed plant.
35. The method of claim 31, wherein said alteration comprises an increased oleic acid

content, a reduced saturated fatty acid content, and a reduced polyunsaturated fatty acid content, relative

to a plant cell with a similar genetic background but lacking the recombinant nucleic acid molecule.

36: A method of producing a transformed plant having seed with a reduced saturated fatty
acid eonten't comprislng: |

(A) transforming a plant cell witha recombinant nucleic acid molecule which comprises a first
set of DNA sequences that is capable, when expressed in a host cell, of suppressing the endogenous

expression of at least two genes selected from the group consisting of FAD2, FAD3, and FATB genes, and
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a second set of DNA sequences that is capable, whén expressed in a host cell, of increasing the
endogenous expression of at least one gene selected from the group consisting of a beta-ketoacyl-ACP
synthase I gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gene; and

(B) grqv;/ing the transformed plant, wherein the transformed piant produces seed with a reduced
saturated fatty acid content relative to seed from a plant having a similat genetic background but l‘acking

the recombinant nucleic acid molecule.

37. The method of claim 36, wherein said growing step further comprises expressing the first
set of DNA sequences and said second set of DNA sequences in a tissue or organ of a plant, wherein said
tissue or organ is selected from the group consisting of roots, tubers, stems,'leaves, stalks, fruit, ber_ries,

nuts, bark, pods, seeds and flowers.

38. The method of claim 36, wherein said growing step.further comprises expressing the first

set of DNA sequences and said second set of DNA sequences in a seed.

39. A recombinant nucleic acid molecule comprising:

a first set of DNA sequences that is capable, when expressed i in a host cell, of suppressing the
endogenous expression of at least two genes selected from the group consisting of FAD2, FAD3, and
FATB genes; and ,

a second set of DNA sequences that is capable, wheﬁ e;(pressed in é host cell, of increasing the
endogenous expression of at least one gene selected from the group consisting of a beta-ketoacyl-ACP

synthase I gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gene.

.40. = The recombinant nucleic acid molecule of claim 39, wherein said first set of DNA
- sequences comprises a first non-coding sequence that is capable, when expressed in a host cell, of
suppressing the endogenous expression of a FAD2 gene; and a second non-coding sequence that is

capable, when expressed in a host cell, of suppressing the endogenous expression of a FAD3-1A4 gene.

‘ 41. The recombinant nucleic acid molecule of claim 40, wherein the first set of DNA

sequences is expressed as a sense cosuppression RNA transcript.
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42. The recombinant nucleic acid molecule of claim 40, wherein the first non-coding
sequence is expressed as a first sense cosuppression RNA transcript, and the second non-coding sequence
is expressed as a second sense cosuppression RNA transcript, and the first and second sense

cosuppression transcripts are not linked to each other.

43, The recombinant nucleic acid molecule of claim 40, wherein the first set of DNA .

sequences is expressed as an antisense RNA transcript.

44, The recombinant nucleic acid molecule of claim 40, wherein the first non-coding
s_eqﬁence is expressed as a first antisense RNA transcript, and the second non-coding sequence is
v .
expressed as a second antisense RNA transcript, and the first and second antisense transcripts are not

linked to each other.

45.  The recombinant nucleic acid molecule of claim 40, wherein the first set of DNA

sequences is expressed as an RNA transcript capable of forming a single double-stranded RNA molecule.

46.  The recombinant nucleic acid molecule of claim 40, wherein said first set of DNA
sequences further comprises a third non-coding sequeﬁce that is capable, when expressed in a host cell, of

suppressing the endogenous expression of a FAD3-1B gene:

47. The recombinant nucleic acid molecule of claim 46, wherein said first non-coding o
. sequence is a‘FAD2-1A sequence, said second non-coding sequence is a FAD3-14 sequence, and said

- ) [
third non-coding sequence is a FAD3-1B sequence.

- 48 The recombinant nucleic acid moiecule of claim 47, wherein said FAD2-14 sequence is
selected from the group consisting of a FAD2-14 intron sequence, a FAD2-14 3°UTR sequence, and a
FAD2-14 5’UTR sequence.

86



49.  The recombinant nucleic acid molecule of claim 47, wherein said FAD3-14 sequence is
selected from the group consisting of a FAD3-14 intron sequence, a FAD3-14 3’ UTR sequence, and a |
FAD3-14 5° UTR sequence. ‘ ‘

50. The recombinant nucleic acid molecule of claim 47, wherein said FAD3-1B sequence is
selected from the group consisting of a F4D3-1B intron sequence, a FAD3-1B 3°UTR sequence, and a |
FAD3-1B 5’UTR sequence. | |

}

51.  The recombinant nucleic acid molecule of claim 40, wherein said first set of DNA
sequences further comprisesl a third non-coding sequence. that 1s capable, when expressed in a host cell, of

" suppressing the gndbgenous expressibn of a FATB gene.

52. The recombinant nucleic acid molecule of claim 51 , wherein said FATB sequenée 18
selected from the group consisting of a FATB-1 intron 'sequence,va FATB-1 3’ UTR sequence, a FATB-1
5°UTR seque'n’ce, a FATB-2 intron sequence, a FATB-2 3°UTR sequence, and a FATB-2 5’ UTR

.sequence.

- 53; The recombinant nucleic acid molecule of claim 39, further com}')rising"a plant prdmoter

operably linked to said first set of DNA sequences.

54. The recombinant nucleic acid molecule of claim 53, wherein said plant promoter is a

FAD2-1A4 promoter, a 7Sa promoter, or a 7Sa’ promoter.

55. The recombinant nucleic acid molecule of claim 39, wherein said second set of DNA
sequences is capable, when expressed, of increasing the endogenous expression of at least two gcn'es
selected from the grohp consisting of a beta-ketoacyl-ACP synthase I gene, a beta-ketoacyl-ACP syrithase

-1V gene, and a delta-9 desaturase gene.
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56. The recombinant nucleic acid molecule of claim 39, wherein said second set of DNA
sequences is capable, when expressed, of increasing the endogenous expression of a beta-ketoacyl-ACP

synthase I gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gene.

57. Thve recombinant nucleic acid molecule of claim 39, wherein said first set of DNA

sequences and said second set of DNA sequences are arranged in a monocistronic configuration.

58. ' The recombinant nucleic acid molecule of claim 39, wherein said second set of DNA

sequences and said second set of DNA sequences are arranged-in a polycistronic configuration.

59. Arécbmbinant_ nucleic acid molecule comprising: .

a first set of DNA sequences that iswcapable, when expressed in a host cell, of suppressing the
‘endogenous expression of a FADZ gene and a FAD3 gene, whefein said first set of DNA sequences
comprises a first non-coding sequence that expresses a first RNA sequence that exhibits at least 90%
ideﬁtity to a non-coding region of a FAD2 gene, a first antisense sequence that expresses a‘vﬁrvs_t antisense
RNA sequehc¢ capable of forﬁﬁng a double-stranded RNA molecule with the first RNA sequence, a
second non-coding seqhence that expresses a seéond R:NA sequence that exhibits at least 90% identity to
a non-cbding region of a FAD3 gene, and a second antisense sequence that expresses a second antisénse
RNA sequence cépable of forming a double-strandéd RNA molecule with the second RNA sequence;

and a second set of DNA sequences that is capable, when expresséd in a host cell, of increasing: '

the endogenous :éxpression of at least one gene selected from the group consisting of a beta-ket(;acyl-ACP

synthase I gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gene.

60.  The.recombinant nucleic acid molecule of claim 59, wherein said hon-codiﬁg region of a
FAD? gene is selected from the group consisting of a FAD2-14 intron sequence, a FAD2-14 3’°UTR
sequence, and a FAD2-14 5°UTR sequence.

61. The recombinant nucleic acid molecule of claim 59, wherein said non-coding region of a
FAD3 gene is selected from the group consisting of a FAD3-14 intron sequence, a FAD3-14 3’'UTR
sequence, and a FAD3-14 5’UTR sequence.
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62. The recombinant nucleic acid molecule of claim 59, wherein said non-coding region of a
FAD3 gene is selected from the group consisting of a FAD3-1 B intron sequence, a FAD3-1B 3’UTR

sequence, and a FAD3-1B 5’UTR sequence.

63. . The recombinant nucleic acid molecule of claim 59, wherein the first set of DNA

. .sequences is expressed as an RNA transcript capable of forming a single double-stranded RNA molecule.

64. : The recombinant nucleic acid molecule of claim 59, further comprising a spacer sequence
that sepafates the first and second non-coding sequences from the first and second antisense sequences
such that the first set of DNA sequences is capable, w_hen expressed, of forming a single double-stranded

RNA mclecule.

65. - The recombinant nucleic acid molecule of claim 64, wherein said spacer sequence isa
. ‘ Al

spliceable intron sequence.

66. The recor_nbinant nucleic acid molecule of claim 65, wherein said spliceable intron

sequence is a spliceable FAD3 intron #5 sequence or a spliceable PDK intron sequence.

. 67. | The recombinant-nuclei'c acid molecule of lclaim 59, wherein said ncn-coding region ofa
FAD3 gene is a FAD3 14 sequence, and wherein said first set of DNA sequences further comprlses a
third non—codmg sequence that expresses a third RNA sequence that exhibits at least 90% 1dent1ty toa
n’on-codmg region of a FAD3-1B gene, and a third antisense sequence that expresses a third antlsense

RNA sequence' cépable of forming a double-stranded RNA molecule with the thlrd RNA sequence.

68. - The recombinant nucleic acid molecule of claim 59, further comprising a third ncn- :
coding sequence that is capable of expressmg a third RNA sequence that exhxblts at least 90% identity to
a non-coding region of a FATB gene, and a third antisense sequence that is capable of expressing a third
‘antisense RNA sequence canable of forming a double-stranded RNA molecule with the third RNA

sequence.
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69. - The recombinant nucleic acid molecule of claim 68, wherein said FATB sequence is
selected from the group consisting of a FATB-1 intron sequence, a FATB-1 3’ UTR sequence, a FATB-1
5° UTR sequence, a FATB-2 intron sequence, a FATB-2 3'UTR sequence, and a FATB-2 5’ UTR

sequence.

70. A recombinant nucleic acid molecule comprising:

a first set of DNA sequences that is capable, when expressed in a host cell, of suppressing the
endogenous expression of a FAD2 gene and a FAD3 gene; and

a second set of DNA sequences that comprises a first coding sequence that is capable of
expressing a CP4 EPSPS gene, and a second coding sequence that is capable, when expressed, of
increasing the endogenous expression of a gene selected from the group consisting of a beta-ketoacyl-

" ACP synthase I gene, a beta-ketoacyl-ACP synthase IV gene, and a delta-9 desaturase gene.

7‘1. The recombmant nucleic a01d molecule of clalm 70, wherein said first set of DNA

sequences and said second set of DNA sequences are located on a smgle T-DNA region.

72. . The recombinant nucleic acidlmo‘-lecule of claim 70, wherein said ﬁrst set of DNA
sequences and said second coding sequence are located on a first T-DNA region, and said first coding

séquence is located on a second T-DNA region.

*73. A nucleic acid molecule comprising a nucleic acid sequence selected from the group

* consisting of SEQ ID NOs: 29, 30, and 31.

74. A nucleic acid molecule comprising a nucleic acid sequence selected from the group -

consisting of SEQ ID NOs: 44, 45, 46, and 47.
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